Effects of an ATP site affinity analog on some conformational and enzymatic properties of the canine kidney (Na+ + K+)-ATPase.
We have shown previously that the canine kidney Na+,K+ pump [Na+ + K+)-ATPase) reacts with the ATP affinity analog p-fluorosulfonylbenzoyladenosine (FSBA). At 20 degrees C, we find the time-course of this reaction to be that predicted for a first-order reaction accompanied by competing solvolysis of the reagent. The FSBA-inactivated (Na+ + K+)-ATPase retains the ability to move between the E1 and E2 conformations that predominate in Na+ and K+ medium, respectively. Therefore, FSBA reaction with the enzyme does not interfere significantly with either its alkali metal cation binding or its conformational freedom. The ability of ATP to influence the enzyme's conformation by binding to the high-affinity nucleotide site is decreased, however, in proportion to the degree of inhibition of enzyme activity by FSBA. In addition, the ability of the enzyme to shift from the E1 to the E2 conformation through the (ATP + Na+)-dependent phosphorylation cycle is inhibited by FSBA treatment, as shown by the decreased ability of these substrates to stimulate the K+-dependent p-nitrophenylphosphatase activity. Both of these effects are consistent with specific reaction of FSBA with the ATP binding site of the enzyme. An additional effect of FSBA treatment is that it causes loss of p-nitrophenylphosphatase activity, but to a lesser extent than (Na+ + K+)-ATPase or Na+-ATPase activity. Binding of p-nitrophenylphosphate to the enzyme is apparently unaffected by FSBA treatment, since the Km for p-nitrophenylphosphate is not changed.